Notes on "FFJORD: Free-form Continuous Dynamics for
Scable Reversible Generative Models"
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Algorithm 1 Unbiased stochastic log-density estimation using the FFJORD model

Require: dynamics fy, start time #p, stop time #1, minibatch of samples x.

€ « sample_unit_variance(x.shape) > Sample € outside of the integral

function f,,,([z;,log p;], ¢): > Augment f with log-density dynamics.
fe + fo(z(t),1) > Evaluate dynamics
g+ ET% 2(6) > Compute vector-Jacobian product with automatic differentiation
Tr = matrix_multiply(g, €) > Unbiased estimate of Tr( ) with ET df
return [f;, —Tr] > Concatenate dynamics of state dnd log- dens-,lty

end function . .
(2, Aogp] 4= 0deint(foug. [x, 0. to. t1) > Solve the ODE. ie. [, * fou,q([2(t). log p(z(t))], t) dt

log p(x) < log pz,(2) - Aiogp > Add change in log-density
return log p(x)
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POWER GAS HEPMASS MINIBOONE BSDS300 MNIST CIFAR10

Real NVP -0.17  -8.33 18.71 13.55 -153.28 1.06% 3.409%
Glow -0.17  -8.15 18.92 11.35 -155.07 1.05% 3.35%
FFJORD -0.46  -8.59 14.92 10.43 -157.40 | 0.99% (1.057)  3.40*
MADE 3.08 -3.56 20.98 15.59 -148.85 2.04 5.67
MAF -0.24  -10.08 17.70 11.75 -155.69 1.89 4.31
TAN -048  -11.19 15.12 11.01 -157.03 -

MAF-DDSF | -0.62 -11.96 15.09 8.86 -157.73 -
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